Bacterial phosphotransferase system: regulation of mannitol enzyme II activity by sulfhydryl oxidation.
The mechanism by which the oxidation-reduction potential regulates the bacterial phosphotransferase system in Escherichia coli has been investigated. Transphosphorylation experiments verified that the oxidizing agent, potassium ferricyanide, directly inhibits mannitol enzyme II activity. Phosphorylation of enzyme IImtl with enzyme I, heat-stable phosphocarrier protein of the phosphotransferase system, and phosphoenolpyruvate partially protects the enzyme from ferricyanide inhibition. The enzyme is even less sensitive to inhibition during catalytic turnover. Preincubation of unphosphorylated enzyme with ferricyanide, however, reversibly inactivates it even at high mannitol concentrations. The results are inconsistent with a regulatory mechanism in which sulfhydryl oxidation influences the affinity of the enzyme for the substrate. Instead, it is concluded that the oxidized enzyme is inactive.